Manipulation of prothrombin concentration improves response to high-dose factor VIIa in a cell-based model of haemophilia.
Clinical reports suggest that treatment regimens employing both activated prothrombin complex concentrates (aPCCs) and recombinant activated factor VII (rFVIIa) may control the bleeding in patients with haemophilia who fail to respond to either agent alone. We hypothesised that increased concentrations of prothrombin, as may be observed after the infusion of aPCCs, favourably influence parameters of thrombin generation in haemophilia treated with high-dose rFVIIa. We examined the effect of varied prothrombin and rFVIIa concentrations on thrombin generation in a model of haemophilia. At all concentrations of rFVIIa, increased prothrombin concentrations led to increases in the peak and rate of thrombin generation. In assays with the highest concentrations of prothrombin and rFVIIa, peak thrombin actually equalled that measured in the model of normal haemostasis. The significant impact of prothrombin concentration on the effect of rFVIIa in vitro may explain the improved haemostasis reported with concurrent use of aPCCs and rFVIIa. These results imply that persons with plasma prothrombin levels at either end of the 'normal' range could have significantly different responses to similar rFVIIa doses. Furthermore, these results suggest that increasing plasma prothrombin concentration prior to rFVIIa administration may offer advantages over the use of rFVIIa alone in the treatment of haemophilic bleeding.